Objectives: In this study, physical balance indicators in relation to seniors' quality of life indicators are analysed. The objective is to analyse balance in the holistic epistemological concept, when physical imbalances have an impact on emotional and social imbalances in ageing. Procedure: Analysed data were collected from 500 randomly chosen seniors, selected from all regions of the Czech Republic. Seniors were in the age of 65 years old and over; there were 234 males (mean: 74.5 SD ± 7.74) and 266 females (mean: 76.9 SD ± 7.23). Seniors participated voluntarily on the base of the fulfilment of the informed consent. Methods: Medical Anamnesis; Functional anthropological examination; Tinetti Balance Assessment Tool; RAND 36 Short Form Health Survey (SF-36). Statistics: multivariate regression with reduction of dimensionality, method of orthogonal projection to latent structure. Results: Significant correlations between each of the 36 items of the test "SF-36" and the level of the Tinetti balance test were found. SF-36 items are discussed, which have a positive or negative effect on the physical balance of seniors. In addition, anthropological and health factors were analysed, which were in significant correlation to the results of the Tinetti balance test. Conclusions: Physical balance in seniors 65+ is very closely and significantly related to the SF-36 items. Muscle mass, analysed health and anthropometric indicators have a significant impact on the results of the Tinetti balance test.
Introduction
The focus on the elderly population from the view of health support and improving seniors' quality of life is a real challenge for all European states, especiallyin the research of factors that effectively influence the healthy life expectancy in aging. The population of European Union is becoming older; the number of people aged sixty-five years or more is increasing. After the year 2025, almost 25% of Europe's elderly population will be over sixty-five years old. The number of seniors over the age of eighty will increase significantly during that time (European Commission, 2016). In the Czech Republic, just like in the EU, the number of seniors is increasing according to the so-called "inverted pyramid" syndrome. In 2018 in the Czech Republic around 2.8 million people are at retirement age (CSSA, 2018) .
In EU states, the program "Active and Healthy Ageing" is applied, which is aimed at increasing the average healthy lifespan of Europeans by 2020, to improve health and quality of life with a focus on seniors. Evaluation of health in effective interventions can help to realize implications for national/international policy. In this way, it is very important to analyse the physical and health awareness level, namely in connection to the physical barriers identified in senior age (Bártlová, 2018 , Michalowski et al., 2018 . In the area of the social science aspects, research in the field of health education and public health research, the contributions related to senior physical balance ability and skills are very much accepted; especially from the view of the holistic aspect of health and from a broad bio-psycho-social perspective of the balance, including the economical-medical impact on injury prevention in senior age (above sixty-five years old).
According to Hahn (2015) , fear of certain diseases associated with aging (e.g. Diabetes mellitus II. type) also causes anxiety from loss of balance ability and risk of falls. Psychogenic dizziness -vertigo is defined as a feeling of movement, which can be assigned to psychiatric disorders (e.g. anxiety, depression). Psychogenic dizziness occurs in 15% of patients with vertigo who have a normal diagnosis of balance system (Hahn, 2015) . According to Bielaková et al. (2014) , the ability to move freely is an important factor that determines the quality of life of the elderly population. This is one of the most common geriatric problems that threaten independence and self-sufficiency in seniors. Instability with its major consequences -falls -is becoming a major problem in health care and has great economic costs. This issue is closely linked with demographic projections in the Czech Republic, which assumes a gradual increase in the number of elderly people, and that is why it must be given due attention.
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The objective of this article is to develop understanding of the bio-psycho-social consequences of balance in senior age and to provide quantitative and qualitative research analyses concerning the physical balance management. Therefore, the main objective is to analyse seniors' balance in holistic epistemological concept, when physical imbalances have an impact on emotional imbalances in ageing, which are reflected in social imbalance consequences.
Based on the stated goal, two hypotheses were established: h1 -Minimum of 12 selected indicators of Quality of Life examined by SF-36 will be in significant correlation with results of the Tinetti balance test, in the sample of investigated seniors. h2 -Muscle mass will be in significant positive correlation with the results of the Tinetti balance test, in the sample of investigated seniors.
Materials and methods
The following diagnostic tools were applied during the investigation:
Medical anamnesis
Medical anamnesis was provided in cooperation with physicians; and basic information of the health condition of the elderly was collected.
Functional anthropological examination
The examination was created with selected classical anthropometry methods, which were non-invasive, using anthropometric instruments such as an anthropometer, digital personal scale, Harpenden calliper, and manual dynamometer type Collin. The following parameters were examined: height, body weight, BMI, girth of chest across mesosternale, girth of waist, abdominal circumference, gluteal circumference, arm circumference (relaxed), maximum calf circumference, biepicondylar, width of humerus, biepicondylar width of femur, width of wrist, width of ankle, girth of knee, girth of ankle; thickness of seven selected skinfolds -calliper measurement type Harpenden (biceps, triceps, suprailiac, abdominal, subscapular, anterior thigh, calf medial). Body Composition Analysis was completed using In-Body 230. All of the used methods in the Functional anthropological examination were provided according to thedescription in Bláha (2017).
Tinetti Balance Assessment Tool
The Tinetti Balance Assessment Tool evaluates the balance ability score of seniors and serves to evaluate the results of the intervention. It evaluates the overall balance score from the following components: static balance and gait. In this study we analyse the results of the investigated seniors in the static balance of the Tinetti balance test (Janečková et al., 2013; Tinetti et al., 1986).
RAND 36 Short Form Health Survey (SF-36)
The RAND 36-Item Short Form Survey (SF-36) is a widely used tool to determine the quality of life related to health in seniors. In general, the questionnaire SF-36 is sensitive to all areas of physical, mental and social health problems caused by aging. It consists of 36 questions grouped into 9 categories (see Table  1 ). The SF-36 is a tool managed by the non-profit organization RAND Corporation. The authors are Ware, Snow, Kosinski, Gandek ( 
Statistics
For the statistic evaluation we chose multivariate regression with reduction of dimensionality, such as the method of orthogonal projection to latent structure (OPLS) thatis capable of copingwith the problem of multicollinearity, which is expectednamely in the anthropometric data (Best and Wolf, 2014; Meloun et al., 2002) .
Material, ethical issues
Analysed data were collected from 500 randomly chosen seniors, selected from all regions of the Czech Republic. Seniors were selected from senior homes, retirement homes, and seniors' centres/clubs. Investigated seniors were in the age range of 65 years old and over (mean: 75.9 SD ± 7.14), e.g., 234 males in the age: mean: 74.5 SD ± 7.74, median: 71.0 (67.0, 80.0) and 266 females in the age: mean: 76.9 SD ± 7.23, median: 76.0 (66.0, 84.0). All seniors participated in the research project voluntarily. Each senior was informed about the research and signed a consent form for voluntary participation.
Results and discussion
From the analysed results that focused on correlations between indicators of quality of life examined by SF-36 and the results of the Tinetti balance test, it is evident that each of all SF-36 questions (indicators of senior quality of life) are significant to the static balance ability examined by the Tinetti Balance Assessment Tool.
The results are based on the correlation coefficients with predictive component at p < 0.05, which includes components of the category "Restrictions caused by emotional problems", namely question 18: "Accomplished less than you would like" and question 19: "Didn't do work or other activities as carefully as usual". The next results are based on the correlation coefficients with predictive component p < 0.01, which includes components of all other categories (see Table 1 , Table 2 ).
These results of the statistical analysis confirm the validity of the hypothesis H1 that: "A minimum of 12 selected indicators of Quality of Life (examined by SF-36) will be in significant correlation with results of the Tinetti balance test in the sample of investigated seniors". These results of the statistical analysis also confirm a high reliability of the RAND 36 Short Form Health Survey (SF-36) in the monitored population of seniors aged sixty-five years and over. It was analysed that the answers "poor perception of health" and "much worse perception of health compared to one year ago" (Question 1, Question 2, Category "Overall perception of health") correlated significantly negatively with the results of seniors static balance in the Tinetti balance test (p < 0.01). Also, the negative impact on the static balance of seniors, examined by the Tinetti balance test, had situations in which during the past 4 weeks of the senior's life, physical health problems or emotional problems interfered with normal social activities with family, friends, neighbours, or groups (Question 20, Category "Social activity"). The reduction of social activities may be associated with the low self-esteem of seniors in the "health change" category, especially in trusting one's health (questions 34, 36). It was also found that the neg-ative impact on static balance ability in seniors also had components of a high level of "Pain" (Question 21, 22) and a high level of "Nervousness" (Question 24). It can be expressed that the actual emotional state has a significant influence on the physical balance ability in seniors, whereby the advantage is in emotional stability "to be calm and balanced", as the authors of the studies confirmed (Cho et al, 2011; Marcinko 2015) .
On the other hand, categories such as "sufficient physical activity", "the ability to perform it well" and "no limitations due to physical or emotional problems" correlated significantly positively with the static balance in the Tinetti balance test (see Table 2 , Chart 1). These findings are consistent with the published results in the studies of Marcinko (2015) and Janečková et al. (2013) . The medical anamnesis results and the functional anthropological examination have shown that diseases such as diabetes, hypertension, and heart problems are significant risk factors for the results of static balance in the Tinetti balance test (see Table 3 , Chart 2). Also, the number of medicaments has a significant negative effect on the static balance ability. Medicaments consumption in the monitored seniors' population represented (on average) 4-6 medicaments daily, with no significant differences between the genders. It could also cause allergy problems. In the analysis of the monitored seniors, we found (on average) at least one allergy per person, with no significant differences between the genders. Some medicaments can contribute to the static balance problems. An intervention in health literacy, in accordance with Michalowski et al.
(2018), can be very useful.
On the basis of the provided statistical analyses it was discovered that muscle mass correlates significantly positively with the ability of static balance by Tinetti balance test in the investigated seniors (correlation coefficients with predictive component p < 0.01), see Table 3 , Chart 2. This result of the statistical analysis confirms the validity of the hypothesis H2: "Muscle mass will be in significant positive correlation with the results of the Tinetti balance test in the sample of investigated seniors." According to the study of the authors Barbarino and Bura (2017), it can be argued that the application of statistical analysis of multivariate regression with the reduction of dimensionality has been well chosen in its ability to linearly reduce the dimensionality of a given multivariate data set. The effective number of major components made possible the maximum amount of size reduction without destroying the valid information. On the other hand, it was found that higher age and aging significantly negatively correlates with the ability of static balance according to the Tinetti balance test. It can be therefore, that in higher age the muscle mass is reduced -as Hahn (2015) expresses in the context of balance risks in seniors.
Statistical analysis has shown that muscle mass has a significantly positive impact on static balance performance, as do selected anthropometric indicators such as: biepicondylar width of femur, girth of chest, girth of knee, girth of ankle and girth of wrist, which correlates significantly positively with the Krejčí results in the static balance examined in the monitored seniors (correlation coefficients with predictive component p < 0.01), see Table 3 , Chart 2. The biepicondylar width of the femur provides information on the robustness of the skeleton as is mentioned by Bláha (2017) . It can be discussed in accordance with Bláha (2017) that a certain robust character of the body, in the good sense, can represent an advantage in maintaining static balance ability and can play a positive role in the prevention of injuries and falls in senior age. According to Janečková et al. (2013) and Krejčí and Kornatovská (2017) , it is very important to discuss the individual possibility of motivating a senior to manage the ability to provide adequate physical activity sequences according to the breathing capacity and to relax and unblock emotional and social tensions, which seems to be very effective in terms of static balance ability development in seniors, aged sixty-five and over.
conclusions
It is possible to conclude that the purpose of analysing relations between balance ability in senior age and quality of life indicators represents a significant contribution when dealing with ethical issues in health care, risk management and the impact on physical balance in senior age. The results can be summarized as follows. Established hypotheses have been confirmed. The first hypothesis confirmed that there are correlations between indicators of quality of life, examined by SF-36 questionnaire, with results of the Tinetti balance test. Low self-perception, negative emotions and depression negatively influence the static balance at a significance of p < 0.01. Also, in terms of the negative impact on the static balance of examined seniors there were situations when physical health problems or emotional problems interfered with daily social activities with family, friends, neighbours, or groups (p < 0.01). The reduction of normal social activities is related to the disbelief in one's own good health. Furthermore, it was analysed that pain and nervousness have a negative effect on the ability of static balance. It was confirmed in the second hypothesis that muscle mass correlates positively with the results of the Tinetti balance test in the sample of investigated seniors (p < 0.01).A positive influence on the static balance ability in seniors was found in correlation with a certain body robustness, which can be the result of work and physical activities during life. We recommend regular practice oriented toward the development of static balance ability that is applied in work with seniors in senior homes, centres, clubs, etc.
The research provides clear evidence that physical balance is improved by involvement in demanding daily tasks. We found social involvement to be beneficial. This is particularly important because the productive engagement potentially self-reinforces the physical balance stimulation. It is very important to determine that static balance development represents the facilitation for emotional and social balance development in senior age. The results of the study can be inspiring for the research application in the field of health and social care.
